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Genetics • In Relation to Forest Management 
KEITH W. DoRMAN, Forester 
Southeastern Forest Experiment Station 
Macon, Georgia 
U. S. D epartment of Agriculture, Forest Service 
I NTEREST in genetics and forest genetics has soared 
to unprecedented heights in recent years. Forest 
genetics is not just a hot topic for conversation and 
debate-it is a going research fi eld-well-financed and 
country-wide in scope. 
With typical American enthusiasm, some pro-
moters have really "shot-the-works" when expound-
ing on the b enefits to be obtained from tree breeding, 
both immediate and long-range; others have taken 
the stand that if "grandpappy" didn 't b elieve it, they 
don't b elieve it. As usu al, the truth lies somewhere 
beh.veen these extremes. 
Tree breeders or researchers and forest managers 
are naturally concerned with quite different aspects 
of the £eld of forest genetics. Tree breeders like to 
study the differences that occur between individual 
trees of the same species and between groups in vari-
ous parts of the range. They are concerned, too, with 
trying to create new tree types or in obtaining in-
creased vigor by controlled breeding within or b e-
tween tree species. The forest manager is concerned 
with managing large groups of trees for profit. Be-
cause the inherent qualities of trees can influence 
profits, the forest manager is vitally interested in the 
genetic quality of the seedlings he may buy for plant-
ing and in maintaining good genetic stock in stands 
under management, which will be regenerated by 
natural means. It is the purpose of this article to dis-
cuss how a knowledge of variation and inheritance 
can b e applied in good forest management. 
When Genetic Information Can Be Used 
A knowledge of variation and inheritance becomes 
important whenever trees are chosen to produce seed 
either for natural or artificial regeneration. Only at 
the time of regeneration can the forest manager in-
fluence the quality of whole stands of trees . If the 
stand is regenerated naturally, control of genetic 
quality is exercised through choice of seed trees; if it 
is planted , control is achieved through choice of 
planting stock, both as to mother tree source and geo-
graphic location. 
Genetic considerations apply, also, whenever the 
composition or stocking of a stand is changed by use 
of the axe or saw in interm ediate cuts. The trees re-
moved no longer contribute to volume increment and 
financial returns. The trees left to be harvested at a 
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Figure 1.-Slash pine seedlings with high vigor, straight 
stems, and small , nearly horizontal branches-a good combina-
tion of desirable traits. They grew from open-pollinated seed 
of a well-fonned mother tree and have been 3 years in the field. 
future date determine their own value by the rate at 
which they grow and the value of the wood produced. 
Selection of Seed Trees 
The only genetically uniform planting stock is 
rooted cuttings; each cutting is a living piece of a 
single parent and contains no other genes or inheri-
tance influence. Grafted plants approach uniformity 
but may be influenced by the variability in root stocks. 
Sexually propagated plants vary because of the in-
fluence of the father and the mother, who may differ 
widely even though growing in the same stand. 
Trees for cone collection or seed production should 
be selected only if they have qualities desired in the 
next crop of trees. Generally, seed should be collected 
from trees with straight trunks, small and horizontal 
limbs, vigorous growth and that are free of diseases 
or attacks by pests. Quality of wood, such as speci-
fic gravity, straightness of grain, etc., should also be 
considered if practical. Trees that are crooked, exces-
sively limby, slow growing, diseased, or forked , should 
b e excluded. 
It seems that the more we study h·ee-to-tree varia-
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tion, the more variation we find. Progeny tests of slash 
pine (Pinus elliottii) in the South show that the traits 
of the parents appear in a large proportion of off-
spring. Especially sh·ong traits are gum yield, gum 
viscosity, stem crook, branch size, branch length, 
vigor, and resistance to certain p ests. Results of these 
studies confirm those of Australian foresters in tests 
with slash pine imported from Florida. Examples of 
tree-to-tree variation have been reported for other pine 
and hardwood species in the United States. European 
forestry literature contains many results of progeny 
tests showing inherent variation in both hardwnod 
and softwood species. 
Progeny tests to determine inheritance of all the 
traits important in forest trees remain to be made for 
many species. Over the years, we can expect to ac-
cumulate a mass of information on the rigidity of 
genetic control in the economically important traits 
in major species. In the meantime, the forester should 
not b e misled into thinking that just because some-
thing has not been studied and proven that it just 
isn't so. When you walk into a stand of trees where 
environmental factors are relatively constant and ob-
serve that the trees vary widely in trunk form , branch 
length, and forking , you have pretty strong evidence 
that genetic variability exists. For example, in some 
species of pine, individual trees in open stands where 
competition is not a factor may vary as much as 100 
percent in crown width; yet, the h·ees will have abont 
the same trunk diameter and height. 
The forester always has to separate environmenta l 
factors from genetic factors in accessing inherent 
qualities of a tree. Broadly speaking, all character-
istics and all growth processes of a tree are con-
trolled genetically. In all cases, there are genetic limits 
beyond which the h·ee cannot go. However , the prac-
tical consideration of importance to the silviculturist 
is the rigidity of the genetic control. For example, 
take branch length and needle length on a pine tree; 
growing space, vigor, position in crown, etc. , wi ll 
affect their length. Thus, genetic control appears to 
be rather loose. However, the needles and branches 
will still have pine structure, anatomically, no matter 
where you grow them; so genetic control is really 
high. 
Selection of Races 
Stands of trees or trees over a large area that have 
characteristics differing from those usually found in 
the species may b e described as races . Thus , races 
develop when environmental factors exert selection 
pressure on a mixed population and remove a portion 
of it through mortality, or reduce grO\vth of some in-
dividuals to the point where they do not p erpetuate 
themselves. Racial va1iation in cold resistance is com-
mon in species occurring over a wide geographic or 
altitudinal range. Lo-vv temperatures remove variants 
that just can't take it, leaving those that can. In the 
southern parts of the range, no such pressure exists 
and seedlings of southern sources planted elsewhere 
may make poor growth or succumb to the cold. 
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In choosing seed for planting we should try to get 
seed from near the place of planting. If is is not pos-
sible, we should get it from the latitude or altitude 
which produces a comparable climate. As research 
progresses, we'll learn more about the location of 
superior races, and recommendations for their use 
can be made accordingly. Studies recently estab-
lished will give indication of variation at an early 
age in certain traits, such as form and cold resist<mce, 
but longer periods of time will be required to de-
termine volume growth and other characteristics. 
Selection of Trees in Intermediate Cuts 
When making intermediate cuts, good genetic prac-
tices are just good silvicultural practices. \ i\1 e cut the 
trees of low value and risk, leaving the ones that will 
make the most money in the long run. Trees of poor 
form , slow growth, and low resistance to p ests should 
come out. 
The most obvious practices that reduce the genetic 
quality of stands are removing all the best trees for 
poles or piling, cutting to a diameter limit, and high 
grading. Such practices cannot be considered sound, 
silviculturally, but they are commonly practiced as 
dictated by economic needs or management policies. 
The longer the undesirable practices continue, the 
greater the harm that will b e clone. 
Just how to utiliz~~ trees of extremely rapid growth 
in plantations and wild stands is still a problem in 
silviculture. The larges t trees in a stand generally look 
like rough , undesirable stock. Sometimes they are 
just that, but other times they are just big. It is a 
problem for the silviculturalist to devise a stand treat-
ment program, such as pruning, that may have to b e 
started at an early age. This will p ermit retention of 
Figure 2.-Slash pine seedlings the same age as those in fi g. 
ure 1, which came from a large-branched mother tree. The 
branches are long, Jarge in diameter, and occur at a larger 
angle from the horizontal. At one-third the height of the tree 
the crown width is 45 percent wider th an that of the seedlin gs 
in figure 1. 
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Figure 3.-The Albany Nursery of the Georgia Forestry Com-
mission-one of four such nurseries in the State. Last year, 
Georgia 's nurseries produced over I 00 million seedlings, while 
total seedling production in the United States was nearly 750 
million. A small improvement in the genetic quality of such a 
large volume of seedlings would have a significant effect on 
total timber production. 
highly vigorous trees for the final stand and at the 
same time maintain high quality in them. Controlling 
width of annual ring by regulating spacing of fast-
growing types of trees is another problem. 
Every timber marker is faced with many problems 
because trees are not a1l identical. In plantations of 
some species, \vhere environmental conditions are rela-
tively constan t, trees can b e found with forks , crooked 
stems, large and long branches, disease cankers, and 
insect wounds . In addition, they vary widely in growth 
rate. Although the loss from one type of defect is 
small , the accumulative effect of many is quite 
significant. The geneticist realizes this situation is 
more serious in some species than in others. The for-
es t manager must study the species with which he 
works and plan accordingly to improve the quality. 
Summary 
The forest manager can use knowledge of variation 
and heredity in trees \vhenever new stands are es-
tablished and when intermediate cuts are made. It is 
recommended that trees selected as producers of 
seed, either for artificial or nah1ral regeneration , b e 
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those with form and vigor traits desired in the next 
crop. The harvesting of the most valuable trees in 
intermediate cuts is to be discouraged. Removal of 
trees of low vigor, poor form, and low resistance to 
pests is recommended. 
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